SUMMARY A method is described for the separation of a diarrhoeal stool into solid and liquid phases. The seven patients studied had varying degrees of ileal resection. Faecal bile acids were measured in supernatant and pellet. Freeze-dried pellet of the patients had significantly higher bile acid content than freeze-dried faeces of the eight controls (patients mean = 55.8 mg bile acids/ g freeze-dried faeces; normals = 8.3 mg bile acids/g freeze-dried faeces; P < 0.005). The presence of bile acids in the supernatant of these patients is discussed with regard to the binding capacity of the dietary residue in the colon. The faecal excretion of bile acids throughout the day in three patients was studied using the centrifugation method.
It is easy to recognize a diarrhoeal stool on inspection. It is less easy to arrive at a method of measuring the changes in the stool which are so characteristic. The stool is no longer formed but contains an additional liquid component.
In the diarrhoea of ileal dysfunction there is an increased loss of water (Woodbury and Kern, 1971) and bile acids in the stool (Hofmann and Poley, 1969) .
It is known that in the normal stool bile acids are strongly associated with the solid material in the stool (Norman, 1964) .
Information is not available as to the quantities of bile acids associated with the solid component of the stool in the diarrhoeal situation. This paper describes a centrifugation method which separates the free water of the diarrhoeal stool from a pellet which has a water content similar to normal stool. This enables estimates to be made of water and bile acid distribution in these abnormal faeces.
To show that any difference in bile acid content of supernatant and pellet is not due to unequal distribution between the liquid component of the pellet and supernatant, it is necessary to show that the liquid component of the pellet is essentially the same as the liquid component of the supematant. A suitable indicator of this is the electrolyte concentration of both phases.
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Materials and Methods
Patients studied Clinical details are given in table I. The length of resection in patient 6 is not known but the intestine removed consisted of multiple coils of ileum heavily infiltrated with Crohn's disease. All seven patients had ileal resections; six had varying lengths of colon or caecum removed. No subjects were treated with bile acid-sequestrating agents during the time of study. The eight control subjects were members of staff and had no clinical evidence of any gastrointestinal disease.
CENTRIFUGATION OF FAECES
Individual stools were collected for three to five days in disposable plastic bags according to the description of Hinton, Lennard-Jones, and Young (1969) . Completeness of collection was indicated by more than 80 % recovery of radioopaque markers (Hinton et al, 1969) which were given at the onset of the collection for coincidental transit time studies. All the patients were instructed to collect faeces free from urine. Initially urea estimations of supernatant were used to exclude the presence of urine (Varley, 1962a The change of 11 % in bile acid content which occurred after 20 minutes and 60 minutes (0.73 mg and 0.81 mg/g respectively) is within the range of experimental error of the method used (diketo acids = 5-6%; triketo acids = 8-5 %). Centrifugation for only five minutes compared with centrifugation for one hour (1-08 mg/g and 0-81 mg/g of freeze-dried supernatant respectively) showed an increase of25 %. This is beyond the range attributable to experimental error and may be due to incomplete separation into pellet and supernatant after five minutes, the volume of supernatant obtained after five minutes being much less than that obtained after 20 minutes and 60 minutes. Table II compares the effect of centrifuging the patients' stools with those of the normals. In patients 3, 4, and 5 faecal samples were pooled to produce daily collections. The results are expressed in terms of the pellet as a percentage of the total stool weight. The patients' faeces contained from 35 to 62% pellet. After centrifugation for one hour at 14 000 g and 10°C the stool separated into three recognizable layers: a supernatant, a fatty layer, and a pellet. The fatty layer adhered to the pellet and throughout the study was considered as part of the pellet. In normal subjects no separation into two phases occurred on centrifugation. The normal stool was therefore regarded as comprising 100% pellet. Table II shows the amount of bile acids in the freezedried pellet, expressed as mg/g, obtained from the faeces of patients with diarrhoea and the control subjects. The bile acids (mg/g supernatant) in the supernatant obtained by centrifugation of the diarrhoeal stool is also given in table II. There is a significantly lalger amount of bile acids associated with the freeze-dried pellet in the patients with diarrhoea than in the control subjects (mean bile acid content of freeze-dried pellet: patients = 55-8 mg/g, controls = 8-3 mg/g; p < 0-005). These patients with ileal resection also had appreciable amounts of bile acids in the supernatant (0-3-7-3 mgfg, ie, 0-7-18 mM). The control subjects had no supernatant.

FAECAL BILE ACID ANALYSIS
FAECAL ELECTROLYTES
The results are given in table 111 concentration obseived in the duodenum. Fig. 2 The distribution throughout the day in three patients (1, 6, and 7) of totalfaecal weight, supernatant, totalfaecal bile acids and concentration ofbile acids in the supernatant seen that the electrolytes are uniformly distributed between pellet water and supernatant water which suggests that the supernatant water and pellet water are in equilibrium.
FAECAL FAT
Five of the seven patients had faecal fat (Varley, 1962b) values greater than the normally accepted level (table I) .
WATER CONTENT OF PELLET
In patients the mean water content of the pellet was 73'3 % (range 68-79 %). This compares with normals in whom the water content was 73-5 % (range 53-81 %).
Discussion
Stool consists of unabsorbed vegetable fibre, bacteria, water, organic, and inorganic substances. The unabsorbed vegetable fibre in the stool holds water, some of which is adsorbed to the surface of the fibre (water of hydration). The remainder is trapped in the interstices of the fibre (bulk water). The capacity to hold water is influenced by the chemistry of both the fibre and the liquid phase (Jirgensons and Straumanis, 1962) . In the diarrhoeal stool the capacity to hold interstitial water is exceeded and a liquid stool ensues. In this study we have endeavoured to separate the diarrhoeal stool into solid and liquid phases and to explore the distribution of bile acids in each phase. We have used 14 000 g for one hour at 10C, this being the speed at which the normal stool yields no supernatant but is fast enough to give a good separation of a diarrhoeal stool into supernatant and pellet. This clear distinction between the normal and diarrhoeal stool cannot be achieved if one uses speeds of 100 000 g as used by other workers (Kern, personal communication; Hofmann and Poley, 1972 It is important that the spinning technique should yield a pellet that does not have a greater water content than normal stool, the normal stool, according to our observations, being 100 % pellet. The pellets obtained from the diarrhoeal stools contained 73-3 % water and the stools from normal subjects 735 % water. These data were obtained by freeze drying the pellets. The supernatant, therefore, accurately reflects the additional fluid component which has caused the stool to be liquid. The findings that the concentration of sodium and potassium in the supernatant was the same as that in the pellet suggests that the water in the pellet is in equilibrium with that of the supernatant. This method does not enable us to say how the diarrhoeal stool has exceeded its capacity to bind water. It could be that there is insufficient fibre to absorb excess water, this excess water resulting from inhibition of sodium and water reabsorption in the colon by, for example bile acids (Forth, Rummel, and Glasner, 1966; Mekhjian, Phillips, and Hofmann, 1971) . Alternatively the high concentrations of bile acids may interfere with the water-holding capacity of the fibre.
The highly significant difference in the pellet bile acid content between patients and controls (mean bile acid content mg/g freeze dried faeces patients = 55-8, controls = 8-3, p < 0 005) demonstrates the considerable reserve ability of dietary residue to 'bind' bile acids. It could be that in these patients this binding capacity reaches saturation and therefore causes a certain proportion of the faecal bile acids to be present in solution. This saturation phenomenon is currently being investigated.
Using this method we have investigated the periodicity of faecal bile acid excretion through 24-hour cycles of up to five days. Although faecal weight and total bile acid excretion decreased throughout the day, the percentage of supernatant and bile acid concentration were unchanged. A decrease of bile acids throughout the day has been observed in the proximal small bowel of patients with ileal resection (Van Deest, Fordtran, Morawski, and Wilson, 1968) . We were unable to establish a relationship between the faecal bile acid excretion, the Schilling test result, or the faecal fat excretion per 24 hours.
The centrifugation method we have described lays the foundation for this and future studies in establishing whether it is the bile acids in the pellet, in the supernatant, or a combination of both that causes a response leading to the distressing diarrhoea in this unfortunate group of patients.
